GdCos target in an Ar atmosphere onto water-cooled
We have studied the resistivity, magnetoresistance --and Hall effect in the amorphous ferrimagnet GdCo3 [I] . We were initially motivated in this investiga-4 tion by the work of Przysrupski and Raduszkiewicz, who observed a large zero-bias anomaly in the tunneling resistance of A1/A1203/a-GdCo3 junctions [2] . The anomaly was explained on the basis of electronelectron interaction (EEI) theory [3] . This theory preglzq substrates without dc bias voltage. The thickness was measured by an interference microscope. The films were 2 700 fi thick. The lack of crystalline struc- ture was confirmed by X-ray analysis. A stripe domain structure was observed at room temperature by the polar Kerr effect.
dicts also peculiar behaviour of the low temperature o The films were rf sputtered from an arc melted Transport measurements were taken in a flow cryostat with a superconducting coil of 6 T and in a conventional *~e cryostat with a superconducting coil of 4 T by a standard dc four-probe technic. The estimated value of the resistivity was about 220 ,uRcm. The lowfield galvanomagnetic properties were typical for aGdCo3 films. In particular, the negative magnetoresistance described by Berger [5] was ARIR = -1 . 5~1 0~~ at 4.2 K to compare with about -2 x reported by Okuno et al. [6] . However, beyond technical saturation the magnetoresistance is isotropic, varies linearly with the applied field and is nearly temperature independent. The value of the slope d In R/dH 0.5 x T-' obtained by the least square fitting of data points beyond saturation was constant (to within experimental error) over a temperature range from 1.5 up to at least 48 K. Figure 1 shows the transverse magnetoresistance measured in fields applied perpendiularly to the film plane at 4.2 and 100 K. The anomaly is unlikely to be due to the orbital motion of electrons because of the extremely short elastic mean free path (N interatomic distances). The ordinary magnetoresistance should be negligibly small in a high-resistivity amorphous metal. This assumption is favored by experiments [7, 81. Since the EEI theory provides a good description of the resistivity of *GdCo3 films at low temperatures [I] , it seems reasonable to discuss its contribution to the magnetoresistivity. According to Lee and Ramakrishnan [3] , in an amorphous ferromagnetic metal a positive magnetoresistivity arises from the splitting of the spin-up and spin-down bands and is given by provided that k~T / g p~< < H~f f .
A constant --0.55.
Before we conclude, at least three points need a com-Acknowledgements ment. Firstly, it should be noted that the applied field must add to Hint with the same sign, if this effect is to be responsible for the observed anomaly. However, it has been found that the resistivity in a-GdCoa is dominated by d-electrons of Co [I] . Moreover, it is a well known fact that the magnetization of the GdCo3 alloy is dominated by the Gd sublattice at low temperatures (here at least up to the room temperature). In what follows, the applied field would have to enhance the exchange splitting of d electrons of Co, though the magnetic moment of Co sublattice points opposite to the applied field. Secondly, taking H i n t~4 0 T we obtain an upper limit of d In R/dH. In a real system Hint can be much larger. The exchange splitting of delectrons of Co is of the order of l eV. Then, formally, Hint which enters equation (1) would be --lo4 T (!).
Thus the contribution to the magnetoresistivity from the EEI might be strongly reduced or even suppressed. Finally, one really does not know what is a reasonable value of F in a 3d ferromagnetic metal. The bare screening parameter may be much larger than 1 [lo] .
To conclude we have observed anomalous, positive, isotropic high-field magnetoresistance in the amorphous ferrimagnet GdCo3. The anomaly may be explained by the Coulomb interaction theories, provided that the magnetic moment of the Co sublattice is exchapge enhanced by the Gd sublattice in the applied magnetic field. However, a quantitative agreement
